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(57) ABSTRACT

A heat dissipating device includes a circuit board (23), an
clectronic component (24) being arranged on the circuit
board, a base (211) being thermally attached to the electronic
component, and a plurality of fasteners (22). The circuit board
defines a plurality of screw holes (230) therein. The base
defines a plurality of through holes (213) corresponding to the
screw holes of the circuit board. Each fastener includes a bolt
(27) extending through a corresponding through hole of the
base and then threadly engaging into a corresponding screw
hole of the circuit board, and a coil spring (28) mounted
around the bolt. The base forms a plurality of latch hooks
(214) near each through hole. A bottom ring (222) of the coil

spring 1s sandwiched between the latch hooks and the base.

12 Claims, 7 Drawing Sheets
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1
HEAT DISSIPATING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a heat dissipating device,
and more particularly relates to a securing structure of the
heat dissipating device.

2. Description of Related Art

With the continuing development of the electronic technol-
ogy, electronic packages such as CPUs (central processing
units) are generating more and more heat which requires
immediate dissipation. A thermal module 1s usually mounted
on the electronic component for dissipating heat generated
thereby, and a plurality of mounting elements are needed for
securing the thermal module onto the electronic component.

As shown 1n FIG. 6, each mounting element 12 includes a
bolt 121 defining an annular groove 124 near a bottom
thereol, a spring 120 disposed around a top of the bolt 121,
and a ring-like clipping member 122 capable of being
snapped 1n the groove 124. The clipping members 122 are
made of metal with good resiliency. Each of the clipping
members 122 radially defines a through slit 1235, In assembly
of the thermal module 11, the bolts 121 extend through the
through holes 110 of the thermal module 11 and the clipping
members 122 are expanded radially outwardly the bolts 121;
then the expanding force exerted on the clipping members
122 1s released so that the clipping members 122 snap 1n the
grooves 124 of the bolts 121, thereby pre-assembling the
bolts 121 to the thermal module 11. The bolts 121 then are
screwed 1nto screws holes 130 defined 1n a circuitboard 13 on
which the electronic package 14 1s mounted to assemble the
thermal module 11 with the circuit board 13.

During the pre-assembling of the bolts 121 and the clipping
members 122 to the thermal module 11, since there 1s no
mechanism formed 1n the bolts 121 which can reliably ensure
the snapping of the clipping members 122 into the grooves
124 of the bolts 121, the clipping members 122 may be
mounted to the screwed end portions of the bolts 121 11 the
clipping members 122 are not aligned with the grooves 124.
When this happens, the clipping members 122 could drop
from the bolts 121 during transportation of the pre-assembled
thermal module 11.

For the foregoing reasons, therefore, there 1s a need 1n the
art for a securing structure of the heat dissipating device
which overcomes the above-mentioned problems.

SUMMARY OF THE INVENTION

According to a preferred embodiment of the present inven-
tion, a heat dissipating device includes a circuit board, an
clectronic component being arranged on the circuit board, a
base being thermally attached to the electronic component,
and a plurality of fasteners. The circuit board defines a plu-
rality of screw holes therein. The base defines a plurality of
through holes corresponding to the screw holes of the circuit
board. Each fastener includes a bolt extending through a
corresponding through hole of the base and then threadly
engaging 1nto a corresponding screw hole of the circuit board,
and a coil spring mounted around the bolt. The base forms a
plurality of latch hooks near each through hole. A bottom ring,
of the coil spring 1s sandwiched between the latch hooks and
the base.

Other advantages and novel features of the present mven-
tion will be drawn from the following detailed description of
the preferred embodiments of the present invention with
attached drawings, 1n which:
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2
BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the present heat dissipating device can be
better understood with reference to the following drawings.
The components 1n the drawings are not necessarily drawn to
scale, the emphasis 1nstead being placed upon clearly 1llus-
trating the principles of the present heat dissipating device.
Moreover, 1n the drawings, like reference numerals designate
corresponding parts throughout the several views.

FIG. 1 1s an 1sometric, exploded view of a heat dissipating,
device 1 accordance with a preferred embodiment of the
present invention;

FIG. 2 1s an 1sometric, cross-sectional view of a heat sink of
FIG. 1 taken along line II-11 to clearly show a latch hook of the
heat sink:

FIG. 3 1s an assembled, cross-sectional view of the latch
hook engaging with a fastener of the heat dissipating device
of FIG. 1;

FIG. 4 1s an 1sometric view of the latch hook of the heat
dissipating device according to a second embodiment of the
present invention;

FIG. 5 shows the latch hook of FIG. 4 engaging with the
heat sink of the heat dissipating device;

FIG. 6 shows a third embodiment of the heat dissipating,
device according to the present invention; and

FIG. 7 1s an exploded view of a heat dissipating device
according to related art.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1, aheat dissipating device 2 according to
a preferred embodiment includes an electronic component
24, a heat sink 21 and a plurality of fasteners 22 for securing
the heat sink 21 to the electronic component 24.

The electronic component 24 1s mounted on a circuit board
23. The circuit board 23 defines four screw holes 230 around
the electronic component 24. Each screw hole 230 forms an
inner thread. The heat sink 21 includes a base 211 being
thermally attached to the electronic component 24 and a
plurality of fins 212 extending upwardly from the base 211.
The base 211 defines four through holes 213 1n four corners
thereof. Each through hole 213 corresponds to one of the four
screw holes 230 of the circuit board 23.

Referring to FIGS. 2-3, each through hole 213 of the heat
sink 21 includes an upper portion 216 and a lower portion
217. The upper and lower portions 216, 217 are coaxial. The
upper portion 216 has a diameter larger than that of the lower
portion 217. A step 218 1s thus formed between the upper
portion 216 and the lower portion 217. A pair of latch hooks
214 are formed 1n each of the through holes 213. The two
latch hooks 214 are symmetrical to the axis of the through
hole 213. The two latch hooks 214 extend inwardly near a
bottom of the upper portion 216 of the through hole 213. A
bottom surface 2145 of each latch hook 214 1s planar-shaped.
The bottom surface 2145 of the latch hook 214 1s higher than
the step 218, and thus a recerving space 25 1s defined between
the bottom surface 214 of the latch hook 214 and the step
218. A top surface 214a of each latch hook 214 1s aslant, and
a height of the latch hook 214 gradually decreases inwardly
along a radial direction of the through hole 213. An arc-
shaped chamier angle (not labeled) 1s formed at an inner end
of each latch hook 214.

Referring to FIG. 1 again, the heat dissipating device 2
includes four fasteners 22. Each fastener 22 includes a bolt 27
and a coil spring 28 mounted therearound. The bolt 27 has a
glazed column-shaped main portion 271, a head portion 273
positioned at atop end of the main portion 271, and a threaded
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fixing portion 275 formed at a bottom end of the main portion
271. The head portion 273 has a diameter larger than that of
the main portion 271. The main portion 271 includes a ring-
like flange 277 extending outwardly from an outer surface
thereot adjacent to the head portion 273. An annular groove
279 1s thus defined between the flange 277 and the head
portion 273 for engaging a top ring 221 of the coil spring 28,
thereby preventing the coil spring 28 from falling oif the bolt

27. The diameter of the main portion 271 1s greater than a
diameter of the fixing portion 275.

Referring to FIG. 3, 1 assembly of the heat dissipating
device 2, the coil spring 28 1s mounted to surround the main
portion 271 of the bolt 27 with the top ring 221 thereof
engaging into the groove 279, respectively. The bolt 27 of the
fastener 22 1s placed 1n the corresponding through hole 213 of
the heat sink 21. The head portion 273 of the bolt 27 1s then
pressed downwardly until the bottom ring 222 of the coil
spring 28 reaches to the latch hook 214. When the bottom ring
222 of the bolt 27 reaches to the corresponding latch hook
214, the top surface 214a of the latch hook 214 guide the
bottom ring 222 moving downwardly to run over the latch
hooks 214 and finally the bottom ring 222 of the coil spring 28
snaps 1nto the receiving space 23 defined between the latch
hooks 214 and the step 218. During moving over the latch
hooks 214, the bottom ring 222 of the coil spring 28 1s gradu-
ally resiliently contracted by the tapered top surfaces 214a of
the latch hooks 214 until the bottom ring 222 reaches and
snaps into the recetving space 25, in which the bottom ring
222 returns to 1ts original dimension and configuration. Thus,
the fasteners 22 are pre-assembled to the heat sink 21. When
assembling the heat sink 21 to the electronic component 24,
the fixing portions 275 are brought to completely threadedly
engage 1n the screw holes 230 of the circuit board 23 by
continuously rotating the head portions 273 of the bolts 27.
Thus, the electronic component 24 1s sandwiched between the

circuit board 23 and the heat sink 21 and intimately contacts
with the base 211 of the heat sink 21.

In the embodiment, since the latch hooks 214 are integrally
formed on the heat sink 21, the bottom rings 222 of the coil
springs 28 of the fasteners 22 are snapped in the correspond-
ing recerving spaces 25 defined by the latch hooks 214 and the
heat sink 21, thus the fasteners 22 can have a simple structure
and accordingly a low cost. The clipping member of the
conventional art are avoided, and thus assembly of the clip-
ping member to the bolts 1s no longer needed, without the
disadvantage of the conventional art that the clipping member
may engage in the fixing portion and drop from the bolt 27.
Finally, the assembly of the fasteners 22 to the heat sink 21 of
the heat dissipating device 2 can be more quickly completed
than the conventional art.

Referring to FIGS. 4-5, another embodiment of the present
invention 1s shown. The difference of this embodiment over
the previous embodiment 1s as follows. The latch hooks 314
are formed on the base 311 around the through holes 313. As
shown 1n FIG. 4, the latch hooks 314 extend upwardly and
inwardly from a top surface of the base 311. The two latch
hooks 314 are aslant. A receiving space 35 1s thus defined
between each latch hook 314 and the top surface of the base
311 recerving the bottom ring 322 of the coil spring 38. In this
embodiment, the latch hooks 314 are integrally formed with
the base 311, and a pair of apertures 39 are defined in the base
311 corresponding to the latch hooks 314. It 1s to be under-
stood that the latch hooks 314 are adapted for engaging with
the coil springs 38, the shape of the latch hooks 314 1s not
limited to be aslant, other shapes, such as arc, slant and
iverse “L” are also suitable.
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4

FIG. 6 shows a third embodiment of the present invention.
The heat dissipating device 6 includes a base 61 defining four
through holes 613, a heat pipe 62, a fin umit 64, and a fan 65.
As the first embodiment, the latch hooks are formed in the
through holes 613 of the base 61. The shape of the latch hooks
of this embodiment 1s the same as that of the first embodi-
ment. The base 61 defines a mounting groove 610 1n a top
surface thereof. The heat pipe 62 has an evaporating section
received 1n the mounting groove 610 of the base 61 and
thermally attached to the base 61, and a condensing section
extending outwardly. The fin unit 64 1s arranged at an air
outlet of the fan 65. The condensing section of the heat pipe
62 1s thermally attached to the fin unit 64. Thus the heat
generated by the electronic component 24 can be transferred
to the fin unit 64 by the heat pipe 62 almost immediately.
When a forced airflow generated by the fan 65 flows through
the fin unit 64, the heat can be efficiently carried away by the
airflow. Therefore, the heat of the electronic component 24
can be dissipated immediately.

It 1s understood that the mvention may be embodied 1n
other forms without departing from the spirit thereof. Thus,
the present example and embodiment are to be considered in
all respects as 1llustrative and not restrictive, and the invention
1s not to be limited to the details given herein.

What 1s claimed 1s:

1. A heat dissipating device being adapted for dissipating
heat of an electronic component comprising:

a base defines a through hole therein, a latch hook being

formed on the base near the through hole; and

a fastener comprising a bolt and a coil spring mounted

around the bolt, the through hole being adapted for
extension of the bolt when the heat dissipating device 1s
assembled to the electronic component, at least one ring,
of the coil spring being sandwiched between the latch
hook and the base;

wherein the through hole comprises a large portion having

a relatively larger diameter and a small portion having a
relatively smaller diameter, a step being formed between
the large portion and the small portion, the latch hook
extending inwardly from a bottom of the large portion,
the at least one ring of the coil spring being arranged
between the latch hook and the step.

2. The heat dissipating device as claimed 1n claim 1,
wherein the latch hook forms an aslant guiding surface facing
to the coil spring to guide movement of the coil spring.

3. The heat dissipating device as claimed 1n claim 1 further
comprising a plurality of fins arranged on the base.

4. The heat dissipating device as claimed 1n claim 1 further
comprising a heat pipe having an evaporating section ther-
mally attaching to the base, a fin umit thermally attaching to a
condensing section of the heat pipe, and a fan generating a
forced airtlow to the fin unit.

5. The heat dissipating device as claimed in claim 1,
wherein an annular flange extends outwardly from the bolt
near a top end thereol, an annular groove being defined
between the top end of the bolt and the tlange, a top ring of the
coil spring being recetved 1n the groove.

6. A heat dissipating device, comprising:

a circuit board defining a plurality of screw holes therein;

an electronic component being arranged on the circuit
board;

a base being thermally attached to the electronic compo-
nent, the base defining a plurality of through holes cor-
responding to the screw holes of the circuit board; and

a plurality of fasteners, each fastener comprising a bolt
extending through a corresponding through hole of the
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base and then threadly engaging into a corresponding
screw hole of the circuit board, and a coil spring
mounted around the bolt;

wherein the base forms a plurality of latch hooks near each

through hole, and a bottom ring of each coil spring 1s
sandwiched between the latch hooks and the base; and
wherein each through hole comprises a large portion hav-
ing a relatively larger diameter and a small portion hav-
ing a relatively smaller diameter, a step being formed
between the large portion and the small portion, the latch
hooks extending inwardly from a bottom of the large
portion, the bottom ring of each coil spring being
arranged between the latch hooks and the step.

7. The heat dissipating device as claimed i1n claim 6,
wherein each latch hook forms an aslant guiding surface
facing to a corresponding coil spring to guide the correspond-
ing coil spring moving downwardly.

8. The heat dissipating device as claimed 1n claim 6 further
comprising a plurality of fins arranged on the base.

9. The heat dissipating device as claimed 1n claim 6 further
comprising a heat pipe having an evaporating section ther-
mally attaching to the base, a fin umit thermally attaching to a
condensing section of the heat pipe, and a fan generating a
torced airtlow to the fin unit.

10. The heat dissipating device as claimed in claim 6,
wherein the bolt has a column-shaped main portion, a head
portion positioned at a top end of the main portion and having,
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a diameter larger than that of the main portion, and a threaded
fixing portion formed at a bottom end of the main portion, the
main portion comprising a ring-like flange extending out-
wardly from an outer surface thereof at a position adjacent to
the head portion, an annular groove being defined between
the flange and the head portion for recerving a top ring of the
coil spring therein.
11. A heat dissipating device being adapted for dissipating
heat of an electronic component comprising:
a base defines a through hole therein, a latch hook being
formed on the base near the through hole; and
a fastener comprising a bolt and a coil spring mounted
around the bolt, the through hole being adapted for
extension of the bolt when the heat dissipating device 1s
assembled to the electronic component, at least one ring,
of the coil spring being sandwiched between the latch
hook and the base;
wherein the latch hook extends upwardly from a top sur-
face of the base and towards the through hole, a receiv-
ing space 1s defined between the latch hook and the top
surface of the base, the at least one ring of the coil spring,
1s received 1n the recerving space.
12. The heat dissipating device as claimed 1n claim 11,
wherein an aperture 1s defined 1n the base corresponding to

25 the latch hook.
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